We report extensive Monte Carlo simulations of the Widom-Rowlinson lattice model in two and three dimensions. Our results yield precise values for the critical activities and densities, and clearly place the critical behavior in the Ising universality class.
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The Widom-Rowlinson (WR) hard-sphere mixture is perhaps the simplest binary fluid model showing a continuous unmixing transition, and has been the subject of considerable study regarding its thermal and interfacial properties [1, 2] , as has the Gaussian f -function version of the model introduced somewhat earlier by Helfand and Stillinger [3] . Despite this interest, however, definitive results on the location and nature of the WR critical point are lacking. Indeed, except for the essentially inconclusive series analyses of the Gaussian version [3, 4] , little has appeared by way of precise quantitative analysis on the critical behavior of any WR-type model. As a first step in this direction we have performed extensive simulations of the lattice-gas analog of the WR hard-sphere mixture the Widom-Rowlinson lattice model (WRL) [2] .
In the original WR model, AB pairs interact via a hard-sphere potential whilst AA and BB pairs are noninteracting. By the WRL model we mean a two-component lattice gas in which sites may be at most singly occupied, and in which nearest-neighbor A-B pairs are forbidden. Like the WR model, this is evidently an athermal model (all allowed configurations are of the same energy), and is characterized solely by the densities of the two species or the corresponding chemical potentials µ A and µ B . (µ A = µ B = µ c of course, at the critical point.) The WRL may be viewed as an extreme member of a family of binary alloy models. The Ising model, as is known, may be transcribed into such a model by identifying up and down spins with A and B particles, resp., yielding a "close-packed" alloy which unmixes at the Ising critical temperature. Allowing a small fraction of vacant sites results in a "dilute binary alloy" (DBA) with a somewhat depressed critical temperature; continuing the dilution process, one arrives at a model with T c = 0. This zero-temperature terminus of the DBA critical line is precisely the WRL critical point. One is then led to ask whether the entire line shares a common critical behavior, or whether its character changes at some point. Although the former expectation is clearly favored on the basis of universality, a careful examination of this question nevertheless appears worthwhile. One should also note that whilst in the WRL there is no temperature per se, µ A +µ B is a temperature-like variable, so that along the symmetry line µ A = µ B = µ, the susceptibility scales as χ (ii) Exchange of the states of a pair of randomly chosen sites (anywhere in the system).
Acceptance again depends on no A-B pair being generated.
(iii) A "cluster flip" in which the entire particle cluster connected to site i is changed to the opposite species. Since clusters are bounded exclusively by vacant sites, such moves never generate A-B pairs and are always accepted.
In processes (i) and (iii) site i is chosen at random; of course if σ i = 0 there is no cluster flip. Cluster flips are of particular simplicity in WR models, and allow for rapid relaxation of any species imbalance. They are, however, time-consuming, particularly in large systems near or above the critical point, since an appreciable fraction of sites may belong to a single cluster. We found a reasonably efficient procedure was to attempt such moves about ten times 
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We used two independent methods to locate the critical activity z c : order-parameter histograms and fourth-cumulant crossings. The former method is based on the observation that P (∆) undergoes a clear change in character at a certain activity z c (L): for z < z c (L), P (∆) is peaked at zero, whilst above z c (L) it is bimodal; just at z c it has a broad plateau.
Finite-size scaling ideas [7, 8] imply that as L → ∞,
In analyzing the data we adopt, as a working hypothesis, the Ising class ν-value. Plotting 
The corresponding critical densities are ρ c = 0.618 (1) (2d) [5] and 0.47 in 3d [6] . Further support appears when we examine the order parameter and susceptibility.
In Figs. 1 and 2 we plot, for 2d and 3d, respectively, the scaled order parameter,m = 
